Since all the stars except the sun appear in the telescope as mere points of light, it is evident that in order to find the distribution of light over a star's disk, one must resort to indirect methods of observation. There are two types of stars for which one might expect to find information about limb-darkening :
The idea is simple, but its application involves many observational difficulties. I am not aware of any very conclusive results on limb-darkening in Cepheids.
The second method of attack, that of the eclipsing binaries, while less simple, is nevertheless more promising. Here the limb-darkening problem may be illustrated by the analogue of a transit of Venus. As Venus crosses the sun's disk, it intercepts less light near the limb than near the bright center. One could therefore imagine the measurement of limb-darkening on the sun by observing the total unobscured light of the sun during a * Read at the joint meeting of the Astronomical Society of the Pacific and the American Physical Society, Stanford University, California, June 1939.
1 Proc. Nat. Acad. Sei., 5, 417, 1919. transit of Venus. (Actually, Venus is too small relative to the sun to permit a reliable determination in this way.)
The illustration suggests the most favorable type of eclipsing binary for observing limb-darkening, namely, the case where one eclipse is total and the other annular. Furthermore, the surface brightness of the larger star should be at least comparable to that of its companion, and preferably greater.
But the problem is much more complicated than the Venus analogy would suggest. The present paper is intended, not as a complete discussion of the subject of limb-darkening in stars, but only as a brief résumé of the present status of the problem. The earlier development of the subject will be found in the papers referred to in the footnotes, together with the additional references given in those papers. The ensuing remarks deal essentially with three aspects of the probleçn: (1) the actual determination of the coefficients of limb-darkening for the eclipsing binary YZ Cassiopeiae; (2) the method of analysis of the light-curve; and (3) recent improvements in the tables that are used for calculating the "theoretical light-curve"-which calculation is an essential part of the analysis. for this star appears to be definitive. It is of interest to note that the darkening coefficient for the primary of YZ Cassiopeiae corresponds closely to the theoretical value calculated on the assumption that the absorption coefficient in the star's atmosphere is independent of wave length.
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The darkening coefficient for the secondary component of YZ Cassiopeiae (spectral class 4 about F5) was also found by
Kron, but it is inherently less reliable than that of the primary.
The value, for X 4500, is u 2 = 0.45 ± .11. A method has recently been devised 7 by which one can calculate, with a reasonable amount of labor, the limb-darkening coefficients as welLas the other photometric elements of eclipsing 2 Lick Obs. Bull., 19, 59, 1939 (in press ).
3 Shane, Pub. A.S.P., 51, 315, 1939. 4 Kron, Pub. A.S.P., 51, 217, 1939. 5 Ap.J., 35, 315; 36, 54, 1912. 7 Wyse, Lick Obs. Bull, 19, 17, 1939 . 6 Ibid., 36, 239, 385, 1912 . Now it frequently occurs, in other sciences as well as in astronomy, that when the observer can produce an additional decimal place of accuracy in his observations, it becomes necessary for the theorist to produce corresponding refinements in his interpretation of those observations. In the present problem, a need has gradually grown up for more accurate tables for computing theoretical light-curves. The discussion thus far has dealt with the actual determination of the coefficient of limb-darkening for a given wave length, according to an assumed "law." It is clear that in general the difference in darkening coefficients for two different wave lengths should be more accurately determinate than either coefficient itself. The reason is that many of the entangled effects, such as the orbital inclination, the radii, etc., are the same for light-curves of two different colors ; and while these effects tend to increase the uncertainty of the darkening coefficient itself, they tend to cancel out in the determination of difference in darkening coefficients for different wave lengths. Professor
Henry Norris Russell has emphasized this point in private correspondence, and has indicated that he is adapting his orbit method to such investigations.
Another point to be mentioned is the fact that the assumed law of limb-darkening should be expected to hold only if the ellipticity and reflection effects are very small. Chandrasekhar 13 has deduced that the surface brightness at any point on a star is proportional to the local surface gravity. Thus the distribution of light over the surface of a tidally distorted star presents a special problem.
To summarize the present status of the limb-darkening problem in stars :
1. Tables are partially available for computing the "theoretical light-curve" of eclipsing binaries with an accuracy safely exceeding that of any photometric observations now in prospect.
The published tables cover the partial phases of eclipse by either star, while tables for annular phase are still in the process of construction.
2. A convenient method of analysis of the light-curves by 13 Mon. Not, 93, 562, 1933. 
